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CHAPTER I 
INTRODUCTION 
17 And the flood was forty days upon. the earth; 
and the waters increased, and bare up the ark 
and it was lift above · the earth. 
18 And the waters prevailed, and were· increased 
greatly upon the earth, and the ark went upon 
the face of the waters. 
19And the waters prevailed exceedingly upon the 
earth; and all the high hills, that were under 
the whole heaven were· covered. 
The Old Testament, King James Version, "Book of 
Genesis," ChaptE;r 7, verses 17-19. 
The Biblical account of the "Great Flood" reveals the 
timeless nature of man's struggle against the elements. 
Catastrophic· events, such as floods, hurricanes, drought and 
earthquakes have all become a part of the human record. 
These events were rarely predictable and, yet, were often of 
disastrous magnitude. Such characteristics brought the phe-
nomena of natural hazards into the realm of man's my thology. 
Mankind's historical consciousness often perceived 
these violent events as manifestations of demons and angry 
gods. Today such natural hazards are viewed as being the 
result of climatological or geomorphological processes of 
the world in which we live. 
Mankind can now predict, to some degree, the occurrence 
and magnitude of such catastrophic events. Our technologi-
2 
cal capability also has allowed us to protect ourselves in 
certain of these circumstances. However, mankind's posses-
sion of advanced scientific . knowledge and technological 
methods has not eliminated the potential for · death and de-
struction which often accompanies these events of nature. 
Through a series of circumstances, natural and manmade, 
an event of tragic proportions occurred in western South 
Dakota on June 9, 1972. A nearly stationary series of 
thunderstorms developed over ·the eastern Black Hills, pro-
ducing as much as fifteen inches of rainfall in some 
locations and an overall average of six inches in the Rapid 
Creek drainage basin, upstream from Rapid City. 1 
It resulted in a flood which, according to the United 
States Geological Survey, produced the highest flood peak 
ever recorded in South Dakota (Table 1-1). Although this 
flood exceeded the previous recorded peaks for selected 
sites in the Rapid City area, floods of greater relative 
magnitude have occurred in other areas of the United States 
(Table 1-2). 
The following account by the United States Army Corps 
of Engineers relates the sequence of events which brought 
disaster to Rapid City. 
Rain began northwest of Rapid City in the basin 
about 5:00p.m. and in the city about 7:00p.m. on 
9 June. As Rapid Creek began to rise, flood warn-
ings were broadcast on TV and radio and by 8:00p.m. 
firemen, city and county police, and National Guards-
men went into the flood-prone areas to alert residents 
TABLE 1-1 
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to the flood danger. It was late'r reported that 
many did not heed the warnings. It is likely that 
persons living near the stream viewed the hazard in 
light of past floods and simply could not comprehend . 
the potential flood magnitude. At any rate, when 
the flood crest hit Rapid City about 11:00 p.m., it 
caught many residents unprepared. Hundreds of people 
were trapped by a roaring torrent that seemingly in 
minutes had been t ransformed from a vague threat to 
waist-deep reality around their ho'mes. Hampered by 
darkness and panic by the swiftness of events, many 
were swept away or so,ught safety on anything they 
could cling to, i n trees or on rooftops. Later, 
5 
many acts of res cue or attempted rescue were described 
and an uncounted n umber lost their lives trying to 
help others in peril. At last count, 237 persons · 
died in the flood at Rapid City, many whose deaths 
were unconfirmed for. several days. Hundreds of cars, 
trucks, and other vehicles were swept downstream. 
One thousand twenty homes v-;ere flooded including 600 
destroyed; 406 mobile homes were flooded, 312 of 
which were destroyed ; and 242 businesses were flooded , 
with 35 being destroyed. At the height of the flood 
downed power lines, gas leaks, and fires became sec~ 
ondary hazards to be contended with. Many evacuated 
persons lost all personal possessions to the flood. 
Nearly every bridge on Rapid Creek between Pactola 
Dam and Rapid Ci t y was damaged or destroyed; 13 
bridges in Rapid City were washed out and 4 were 
damaged. Trees of all sizes were uprooted or carried 
away to lodge downstream at bridges or other con-
strictions. Residential, commercial and industrial 
damages at Rapid City were estimated at $66 million. 
Total area flood damage, including secondary economic 
losses, was about $164 million. 
Pactola Dam releases were shut off at mi dn i ght 
on 9 June and did not resume until 8:00 p.m. on 
13 June. Peak inflow into Pactola Reservoir was 
2,167 cubic feet per second bet"Ween 8:00 and 9:00 
p.m.· on 9 June. The small Cedar Canyon Dam did not 
collect enough water to reach the elevation of the 
outlet pip-e. At Canyon Lake Dam, flow over the em-
bankment began about 9:30 p.m. to 9:45 p.m. on 
9 June. This overflow weakened a large section of 
the embankment which ultimately failed, leavi ng a 
300 foot gap in the embankment.2 
In the hours following the flood, · the city was declared 
a disaster area and the Office of Emergency Preparedness of 
the United States Government moved to aid victims and to 
begin the task of rebuilding Rapid City. In 1972, a re-
port by the National Flood Insurance Association indicated 
that there were twenty-ni ne flood insurance policies in 
effect along Rapid Creek . The policies covered less than 
$300,000.00 of the total losses resulting from the flood. 
This amounted to about one~half of one percent of the total 
damages incurred. 3 
Prior to the 1972 floodi .studies had been conducted 
6 
by the United States Army . Corps of Engineers in the Cheyenne 
River Basin of western South Dakota. The studies concluded 
that acquisition and clearance of the floodway along the 
Rapid Creek tributary was not practical in light of the -
Corps' cost-benefit analysis. 
In the aftermath of the catastrophe, the need to es-
tablish long-term contingencies for flood control in the 
heavily populated Rapid Creek floodplain became evident. 
The Urban Renewal Program under the auspices of the Depart-
ment of Housing and Urban Development was selected to 
provide aid in funding a new floodway design by officials 
of Rapid City and the state of South Dakota. 
Other agencies which assisted in this program included 
the Federal Highway Administration, the United States Army 
Corps of Engineers, the National Oceanic and Atmospheric 
Administration, the Bureau of Outdoor Recreation, the Small 
Business Administration , the Office of Economic Oppor-
tunity, the Federal Housing Administration, the Office of 
Emergency Preparedness, the United States Department of 
the Interior, and the Econo~ic Development Administration. 4 
The Rapid City disaster of 1972 and the changes in 
perception of floodplain management and design in that city 
have not occurred simply because of flooding along Rapid 
Creek. They developed because of the continuance of par-
ticular settlement patterns in this area. In simple terms, 
no natural hazard exists independently of human perception 
of and adjustment to the hazard. 
Since the mid-1950's, efforts have been made in the 
United States to assess floodplain settlement and flood · 
hazard zone adjustment. Originally these studies focused 
primarily on questions relating to how and why settlements 
occurred in hazardous floodplains and the potential effects 
of public policy on decreasing flood losses. Subsequent 
findings revealed a seemingly paradoxical condition of in-
creasing damage losses in the face of increased public 
monies expanded to curb such losses (Tables 1-3 and 1-4). 
These findings brought about more detailed investiga-
tions into the nature of hazard zone occupancy. Questions 
dealing with the impact of policy on the communities 
affected emerged in order to hypothesize alternatives for 
public policy. 5 
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It has been estimated that approximately ten million 
people inhabit floodplains in the United States. 6 Flood 
hazard in North America has been marked by relatively low 
death rates, but a high and growing level of property damage. 
Under the auspices of the International Geographical 
Union, and through the efforts of Dr. Gilbert F. White (a 
geographer presently serving as Director of the Institute 
of Behavioral Science at the University of Colorado, Boulder) 
investigations into the nature of hazard zone occupancy 
and . adjustment have been carried out on a global basis. 
These studies dealt with a variety of natural hazards, in-
eluding floods, avalanches, coastal erosion, drought, 
earthquakes, hurricanes, volcanoes, and high winds. 
Through such examinations researchers have been able 
to make cross-cultural comparisons of hazard zone settle-
ments and their accompanying adjustments. 7 Historically, 
post-1972 flood investigations at the Rapid City site have 
dealt with damage analysis, descriptive narratives of the 
storm and flood, and land-use surveys of the Rapid Creek 
floodplain. 
In contrast, Dr. Gilbert ~fuit e, in his book, Flood 
Hazard in the United States: A Research Assessment, has 
analyzed the flood hazard situation in Rapid City through 
the use of scenario methodology. The scenario method 
attempts to produce a logical sequence of events, using a 
11 
given hazardous situation, in which alternative adjust-
ments to the hazard are hypothesized. By arranging various 
initial conditions, a variety of adjustments and their 
resultant futures can be ex.amined. 8 
The impetus behind this author's investigation is 
the perceived need for art analysis of attitudes held by 
residents of Rapid City toward flood hazard. The problems 
that were examined include: 1) the identification of the 
factors which cause some individuals to inhabit flood-prone 
areas within Rapid City; 2) the means by which the occu-
pants of such areas adjust to floods or the threat of 
flooding; 3) how these hazard zone inhabitants might be-
come better educated in regard to the dangerous nature of 
their environment; and 4) identification of the most 
effective means of warning Rapid City floodplain residents 
of impending floods in their area. 
)· 
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CHAPTER II 
THE PHYSICAL BACKGROUND TO FLOOD HAZARD 
IN RAPID CITY, SOUTH DAKOTA 
Introduction 
In the process of .analyzing the Rapid City floodplain 
and the attitudes of those individuals living thereon, 
physical factors such as terrain, soils and vegetation and 
the -meteorological setting must first be examined. Such 
information will provide a more meaningful background to 
the natural causes of flooding in the Rapid City area. 
Terrain 
The Black Hills are the dominant topographic feature 
of western South Dakota. The terrain runs hilly to moun-
tainous from Edgemont in the southern Black Hills, northward 
to Spearfish, and from Rapid City westward to New Castle, 
Wyoming. Rapid City is located at the eastern edge of the 
Black Hills (Maps 2-1, 2-2). 
The lowest elevation is approximately 1,900 feet above 
sea level, at the point where the Cheyenne River crosses the 
eastern Pennington County line. The highest elevation, 
7,241 feet, occurs at Harney Peak (Map 2-3) . 1 
The Black Hills have been shaped by a distinct up-
warping or doming of the earth's crust. Weathering of the 
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exposed surface diminished the elevation of the original 
dome. Stream erosion removed much of this material and 
subsequently cut the outer · crust, exposing the precambrian 
rock core. This action formed the basis for the present 
topography approximately sixty million years ago. 
The Black Hills can .be divided into four distinct 
topographic subdivisions. They are: the Great Hogbacks 
(ridges); the Red Valley; the Limestone Plateau; and the 
Crystalline Basin (Map 2-4) .· . Rapid Creek originates in 
the western portion of the Limestone Plateau, then travels 
eastward down through the Crystalline Basin into the Rapid 
C. 2 ~ty area. The Crystalline Basin area is a rugged moun-
tainous terrain that features broad sloping valleys and · 
. 1 3 perenn~a streams. 
In contrast, the terrain of the Rapid Creek watershed 
consists of high ridges and narrow stream valleys. A 
steeply sloping terrain produces greater amounts of run-off 
~om precipitation than does gently sloping terrain. It 
also increases the rate of run-off, thereby decreasing the 
time in which water runs from the edge of a watershed to its 
collecting streams. 4 This topographic configuration and 
physiographic condition is conducive to intense, surging 
flooding such as the type which historically is c aracter-
istic of the flooding on Rapid Creek. 5 
Rapid Creek originates in the western Black Hills near 
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the stateline between Wyo~ng and South Dakota. The ele-
vation at the point of origin is approximately 7,000 feet 
above sea level. From this . point it flows in an easterly 
direction toward Rapid City. The elevation of Rapid City 
is 3,231 feet above sea level. Rapid Creek then continues 
in a southeasterly direction to the junction of the 
Cheyenne River in eastern Pennington County. 6 The slope of 
the stream bed varies from a drop of forty-three feet per 
mile in the mountainous portion to sixteen feet per mile 
near the mouth. 
s ·oils and Veg·etation 
The soils in the drainage basin consist of an associ-
ation of shallow to moderately deep, loamy to clay soils. 
The upper parts of the valley and the surrounding ridges 
consist of shallow, loamy and stony soils. These soil 
types, in conjunction with the relatively low moisture re-
ceived in this area, are not conducive to establishing 
sufficient ground cover to slow run-off or to provi de pro-
tection against erosion. 
Vegetation in the upper reaches of the drainage basin 
consists primarily of scattered Ponderosa pin~~nd some 
birch, aspen and oak. The valley floors are predominantly 
blue grass, clover, timothy, and mixtures of buffalo grass 
and other native varieties. This scattered vegetation does 
20 
little to slow wate r flow and creates a surface which is 
easily eroded by he avy rains. 
Meteorologic Setting 
The average annual prec i pitation in the Black Hills 
area is twenty- four inches; by comparison, the surrounding 
plains average approximately s ixteen inches. The higher 
precipitation i n the Black Hil ls may be accounted for by 
the greater fr equency, the l~nger duration, and often 
greater intensity of the storms which occur along its 
slopes. Thi s ter rain provides a slight orographic lift of 
the nearly saturated air, suf f icient to trigger shower 
act.ivity. 
Records o f maximum one-day rainfalls also occur more 
frequently in t h e Black Hil ls area than in the surrounding 
plains. The maximum one - da y rainfall recorded in the Black 
Hills is 7.1 inches. Howev er , during the storm which pre-
ceded the June 9 floo d in 1972, fifteen inches of rainfall 
in just over six hours was reported near Nemo from a 
"bucket survey." 
The June 9, 1972 storm brought on unusual and exces-
sive rainfall that was i n part the result of a strong lo -
level easterly airflow that forced moist air upslop e over 
the hills. The continued force of this system cau sed the 
air to rise and cool, producing repeated thunderstorms 
accompanied by heavy rainfall. 7 
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CHAPTER III 
FLOOD HISTORY AND LAND ·USE ON 
THE RAPID CITY FLOODPLAIN 
Introduction 
Records of floods and flooding in the Rapid City area 
began with the flood of 1879. These records reveal an 
average of one flood every 2.3 years. 1 However, most of 
the flooding on Rapid Creek prior to the flood of 1972 
caused only minor damage to property. One death was re-
corded for the flood of July 30, 1886, and four deaths 
were recorded during the 1907 flood. 2 Damaging floods have 
been reported for the years of 1878, 1883, 1885, 1890, 1907, 
1910, 1920, 1927, 1929, 1949, 1952, '1962, and 1972. 3 
Table 3-1 shows the peak stages of historical floods and 
discharges at the United States Geological Survey gauge at 
Oshgosh Street in Rapid City for selected floods within this 
time span. Table 3-2 records flood occurrences in Rapid 
City from 1878 through 1972. 
The 1972 Rapid City flood was the largest and most 
devastating ever to occur on Rapid Creek. The flo o d's peak 
discharge was calculated to be 50,000 cu~ic feet per second. 
This flood is followed in intensity by that of 1907, which 
had an estimated peak of 13,000 cubic feet per second. In 
TABLE 3-1 
HISTORICAL FLOOD PEAK STAGES AND DISCHARGES 
RAPID CREEK AND RAPID CITY 
Peak Peak 
Stage, Discharge, 
Year Date feet c.f.s. 
1905 July 26 4.65 2,500 
1920 · May 12 13.60 
1943 June 13 3.50 936 
1946 July 18 4.24 1,000 
1947 June 24 3.75 1,170 
1952 May 23 6.20 2,540 
1962 July 13 8.37 3,300 
1965 June 11 2.73 700 
1972 June 9 15.45 50,000 
United States Geological Survey Gauge at Oshgosh St~eet, 
Rapid City, South Dakota. 
2J 
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TABLE 3-2 
FLOOD OCCURRENCES IN RAPID CITY, SOUTH DAKOTA 
Discharge in 
Loss Cubic Feet 
Date of Flood $ Damages of Life per Second 
1. July 12, 18781 ? 1 
2. May 25, 18831 ? 
3. June 5, 18851 25,000 
4. Aug. 10, 18901 59,000 ? 
5. July 22, 1901 1 ? 
6. Jime 13-14, 1907 100,000 + 4 ? 
7. May 26, 1909 ? 
8. June 11, 1909 5,000 ? 
9. July 10, 1910
1 
? 
10. Aug. 10, 191~ ? 
11. May 14, 1920 - 250,000 + 
12. May 2 7, 192~ ? 
13. May ? , 1929 ? 
14. June ? 1936 ? . , 
15. ? ? 19421 ? . , 
16. ? ? 1949 ? 
2,5002 
. , 
17. ? ? 19521 ? . , 
18. ? ? 19621 1 ? 3,9003 . , 
19. June 9-10, 1972 100,000,000 + 237 50,600 
SOURCE: Gilbert White, Flood Hazard in the United States, 
(Boulder, CO: University of Colorado, 1975) 
1serious Flooding 
2 Records began in July 1942 at Oshkosh Street in Rapid City 
3 At Canyon Lake Dam's Spillway 
the years between these t wo floods , the Pactola Dam was con-
structed (1956). 4 The to tal drainage basin of Rapid 
Creek is 371 square miles. ·However , the 1972 flood received 
the majority of i ts r un-off from t h e area between Pactola 
and the Canyon Lake Dams or ap prox i mately fifty-one square 
miles. It was i n this a rea that the severe thunderstorms 
became stationary. As a cdnsequence , the construction of 
Pactola Dam had lit t le effect on the outcome of the 1972 
flood. 
Settlement Patterns /Land Use in the 
Rapid City Floodplain 
Rapid City was founded i n t he year 1876. 5 From its 
original populat ion of ninete e n persons, it grew to an 
estimated 250 people by the end of the following year. 6 
The most recent figures for Rap i d City estimate a popula-
tion of 51,805 persons (1977). 7 The city has become the hub 
of a large agricultural region and the center for Black Hills 
tourism. The city i s also involved in the manuf acturing or 
processing of a wide range o f products. 
Prior to the Housing and Urban Development Renewal Pro-
ject initiated after t h e Rapid City flood of 1972, land use 
along the floodplain was comprised primarily of single-unit 
family dwellings. The f l oodplain also contained t e central 
business district and much of the city's public p a rk system 
(Map 3-1). 
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In response to the floo d disaster of 1972, initiatives 
were taken by city, state and federal officials to rebuild 
the damaged floodplain and redesign the floodway in Rapid 
City. Subsequent funding, res earch,. and planning led to 
the present fl oodway design, scheduled for completion in 
1981. The new desi gn included purchas e by the city of much 
of the previous ly privately he ld residential and commercial 
property located in the floodplain. This was undertaken to 
provide a floo dway that would ·accommodate a 14,000 cubic 
feet .per second floo d and also minimize the effects of 
floods to 30,000 cubic feet. The design parameters included 
the elimination of any land use that would endanger human 
life or proper ty within the 14, 000 cubic feet floodway . 
(Maps 3-2, 3-3, 3-4, 3-5). The present design comprises 
3,078 acres of land in Rapid City. A total of 754 acres 
were acquired from private owners by the city. Of the 3,900 
buildings in the designated floodplain , 1,247 had to be re-
located or demoli shed in order to comply with floodway 
guidelines. Although much of the old central business and 
commercial distric t remains in the floodplain, many smaller 
businesses have relocated. Larger business and warehouse 
facilities have been advised that they must move in order 
to expand or renovate 8 (Map 3-6). 
All single-fami ly dwellings have been removed from the 
designated 14,000 cubic feet per second floodway. Howev er, 
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some remain within what has been designated the flood fringe 
area. These homes are in a potential flood area if the flow 
volume reaches 30,000 cfs. A sequential series of plates 
covering the area from Pactola Dam to the junction of 
Rapid Creek and the Cheyenne River reveals the flood-prone 
areas adjacent to Rapid Creek (Appendix A, Maps 1-8). 
In order to determine flood hazard perception and ad-
justments by occupants of the Rapid City flood area, the 
author conducte d flood hazard ~urveys within the designated 
flood fringe area (Map 3-7). Areas shown on this map 
represent the highes t population concentrations in the flood 
fringe zone of Rapid City's floodplain . Population projec -
tions were made for the five study areas by members of the 
Statutory Planning Commission of the City Planning Depart-
ment. Estimate s show Area A to have a population of thirty-
one people; Area B: thirty-three people; Area C: 154 
people; Area D: 210 people; and Area E: 101 people. The 
fifty survey questionnaires were divided in such a way as 
to fairly represent the population of each designated area. 
Figures 3-1 through 3-5 are aerial black and white 
photographs showing the effects of the June 9, 1972 flood 
on each of the five study areas. 
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SOURCE: Remote Sensing Institute, Brookings, South Dakota 
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Fig. 3-2. Post-flood aerial photography of Jackson Boule-
vard. Study area "B" can be seen south of 
Jackson Boulevard next to Rapid Creek. ( J une 1972) 
SOURCE: Remote Sensing Institute, Brookings, South Dakota 
Fig. 3-3. Post-flood aerial photography of west Rapid City . 
Study area "C" is located in the lower right of 
the plate. 
SOURCE: Remote Sensing Institute, Brookings, South Dakota 
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Fig. 3-4. Post-flood aerial photography of Rapid City, east 
of the central business district. Study area "D," 
a trailer park, is located right of center . 
SOURCE: Remote Sensing Institute, Brookings, South Dakota 
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Fig. 3-5. Post-flood aerial photography of east Rapid City . 
Center is Mid-States Fairgrounds. Study area "E " 
a trailer park, is to the left of the Fairgrounds. 
SOURCE: Remote Sensing Institute, Brookings, South Dakota 
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CF..APTER IV 
FLOOD HAZARD PERCEPTION AND ADJUSTMENT BY OCCUPANTS 
OF THE RAPID CITY FLOOD FRINGE 
Introduc tion 
In order t o ascertain flood hazard perception and 
adjustment in Rapid City, fift y personal interviews were 
conducted in five selected .floo d fringe areas (Map 3-7). 
This number o f intervi ws was e stablished on the basis of 
the expected variation in responses and the previous . use 
of this type o f questionnaire in surveys conducted by the. 
International Geographical Commiss ion on Man and Environ-
ment (a range from twelve to 610 ). Households that v1ere 
surveyed were se lected at random. 
Interviews were based on the u se of a modified version 
of the questionnaire format developed by the International 
Geographical Union CommQssion on Man and Environment, which 
was establ ished at the International Geographical Congress 
in 1968, to give guidance and support to hazard research 
on an international level. Some items contained in the IGU 
Commission questionnaire were deleted in the inter iews 
1 conducted for thi s study. For example, no attempt was 
made to solicit income information f rom the respondents; 
some demographic items were omitted; and categorization of 
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survey locations i n to farm/non-farm headings was unnecessary 
because all locations were non-farm. 
Sam~ Demo'graphics 
Results from the demogr aphic portion of the survey 
questionnaire revealed -that sixty-eight percent of the re-
spondents had experienced flooding. Fifty-four percent of 
the respondents were m.ale, f orty-six were female. The 
median age of the survey group· was 42.6 years. Average 
house~old size was 2.3 persons . Ninety percent of those 
ipterviewed owne d the homes in which they lived. The fol-
lowing are selected responses r ecorded from interviews 
conducted between Marcl· 3 and 8 , 1980, in Rapid City, South 
Dakota. 
1. A. What are the rincipa1 dis·advantages of living in 
this bui ldin ? 
Fifty-eight percent of the respondents felt that there was no 
particular disadvantage to their present housing si t uation . 
However, twenty-five percent expressed concerns about the 
potential for flooding in their areas. 
B. What are the principal advan·tages of living in this 
building? 
The most frequent respons e to this question dealt with per-
ceived advantages , of the location, e.g., proximity to 
public parks, shopping areas, educa tional facilities, and 
workplace. 
2. A. What are disadvanta es of 1ivin in 
the Ra id City a ea? 
Thirty-two percen t of th~ respondents felt tha t there were no 
disadvantages assoc·at,d N~th l iving in the Biack Hills, al-
though one-fourth of the respondents cited unemployment and 
inadequate pay as be:iJ..';~ ·y ob~ems. There was little or no 
mention of floo d haz;.:n:·d 1..vben the respondents were asked to 
comment on the qualit~/ <: .. f lif in the Black Hills. 
Rapid Cit are(l ? 
Access to the Black Hi.l- t; s eenery, climate, and outdoor 
recreational activi ti~s wEr~ mentioned by nearly one-half 
(forty-six percent ) of tt e respondents. 
3. Do you for es_ee . ':!.!~..¥~ )E_~blems w· th floodin our 
area? 
Fifty-eight percen t of the re~p . ndents did not foresee any 
future problem wi th fl oding in their areas, as oppos ed to 
forty-two percent who thought there was a high possibility 
of future flooding. 
4. Is it pos sib le for~_you t:_L1 obta~n flood insurance? 
Eighty-four percent of the respondents said that flood insur-
ance was available to them; six pezcent indicated that they 
were unable to insure their homes; and ten percent were not 
aware that such insurance was obtainable. 
I 
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5. If a floo d were to occur here. who or v11ha,t would 
you depend on to warn you of this hazard? 
Over one-half of t he respondents stated that they depended 
on radio or televis ion to alert them to the impending 
flooding. One-fourth of the respondents _said that they de-
pended on the sirens of the· Flash Flood Warning System for 
advanced warning. Unfortunately, only two percent placed 
their trust in the police or fire departments to provide 
adequate warning. 
'Sentence· Completion 
A. If a flood were imminent and immediate, I would ... 
Forty-six percent of the respondents said that they would. 
attempt to move to higher ground. Another forty-two percent 
of the respondents stated that they would simply evacuate. 
B. If a flood were coming, the first emotion I would feel 
is ... 
Well over two-thirds of the respondents cited fear, appre-
hension and anxiety as being their emotional reaction to 
impending flooding. 
C. If I were caught in a flood, the first thing I would do 
is ... 
Nearly one-fourth of the respondents said that they would 
attempt "moving to higher ground. " Others indicated that 
they would swim or attempt to hang onto a floating object or 
a stationary object above the water · level. 
D. As far as m life. i s concerned, God ... 
Response to this item brought replies dealing with the goo~­
ness, or power, of a s up reme .being. Statements such as, 
(God) is over all , " ~-Al l-important," " ... supreme in my life," 
" . h' n or ... ~s everyt ~ng. Few individuals cited theological 
beliefs in explanation of flooding in the . Rapid City area. 
E. I believe tha t luc< is .. . -
Responses to thi s statement we-re evenly divided into groups 
who felt that luck was impo'rtant, that luck was unimportant, 
and those who felt that luck was "made." 
F. As far as the future is concerned, I ... 
Over one-half of the respondents felt "optimistic," "secure " , 
"safe," or "confident," about the future. The remainder 
were "concerned, " ""1orried, " or "uncertain" about their 
future. Some persons mentioned that they feared flooding, 
but even more expres sed their fear of nucleau development 
and proliferation . 
G. The emotions I would feel if 'I were going through a flood 
would be ... 
Responses to this item predictably paralleled the responses 
to item B. Most respondents cit~d the emotion of fear or 
anxiety. 
H. In the event of a flood, the people 'I feel some responsi-
bility for are ... 
Fifty-six percent of the respondents stated that they would 
46 
first feel responsible for their immediate family. Respon-
dents believed the safety of neighbors and elderly people 
to be nearly as important. 
I. When a flood i s p.:::rer, I ... 
Thirty percent of the responses expressed "relief" or "calm"; 
others felt that their thoug~ts would soon turn toward 
"starting over ," or n.,,·not again ." 
J. When a cornmun~_!y~,-~~iences a flood situation, the mood 
of its peop le is ... 
Approximate ly two- thirds of the respondents cited moods of 
"sharing," "togetherness," or "helpfulness." Twenty-two · 
percent felt tha t the mood of the people would be one of 
"loss" or "depres sion. 0 
6. A. If this ar a ~§:E~ __ flooded, in what way do you believe 
it would affec~ your household? 
Seventy-two percent of the respondents felt that if flooding 
occurred in their area, the contents of their homes would be 
damaged. Over one-hal f (fifty-eight percent) felt that their 
homes and surrounding property woul d be damaged. 
B. What would be the exten t of the damages you would 
sustain? 
When asked what severity of damage would be sustained, four-
teen percent stated that the damage to their home s would be 
total. For ty-four percent felt damage in their areas would 
be substantial , while forty-two percent felt that damage 
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would be slight. 
C. What would be damaged? 
As previously ment i oned , all respon dents were non-farm in 
terms of residence . Seventy p ercent felt tha·t their homes 
would sustain damage . Seventy- e ight per cent felt that loss 
of life and/or serious inj ury coul d o ccur . Sixty-eigl;lt 
percen t felt that the connnunity would suffer from flooding, 
while forty-four percent stated that t heir place of work 
would be affected . 
7. How many times have floods occurred in the Rapid City 
area in the~~rs since you were born? 
When respondents were asked to recall h ow many floods had 
occurred in the Rap id City area since they were born, forty 
percent of t hose surveyed sai d there had b een only one 
(1972) ; tvventy-eight percent remembered two floods; eighteen 
percen t recal led three ; and one responden t was able to re-
call five floo ds. 
8. What wa s the worst year for floods , in your lifetime? 
Eighty-eight percent of the sample recal l ed the 1972 flood 
as being the worst in the his tory of the Rapid City area. 
9. What was the last year that there was a flood prob-
lem in t he Rapi d City area ? 
Eighty-six percent of the respondents correctly cited 1972 
as being the last year that flooding occurred in the Rapid 
City area. 
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10. Do you thin~ t hat a flood will occur in your 
lifetime? 
Over half (fifty-e ight percent ) of the residents interviewed 
believed that they woul d s ee flooding in their respective 
areas, again, during their lifetime . Th:Lrty-eight per-
cent felt that flooding would not occur again during their 
lifetime. 
11. Are there othElr places with fev1er flood problems~ 
where you could earn as ood a livin ? 
Sixty~eight percent of the r espondents felt that they could 
earn comparab le income and live as well in other areas less 
prone to flooding. 
12. _H_o_w __ m_a_n~~e_a_r~ have you lived here? 
The respondents had lived in t heir homes fifteen to thirty 
years; thirty pe rcent of the r esidents had lived in their 
homes between one and five years. 
13. How many more years do you intend to live here? 
Fifty-four percent of the respondents said that they would 
live in their home indefinitely. 
14. When you want to talk over an important community 
problem , wi th whom do you speak? 
Thirty-six percent of the respon dents felt that they would 
talk with their alderman about community problems. Twenty-
two percent said they would ta lk these problems over with 
their neighbors. Over a f ourth of the respondents did not 
kno"t-vr whom to talk with about communi t y prob lems· 
15. If you have l osses after a ·flood occurs, to whom 
can you go for help in recovering ·those losses? 
When respondents were asked who would help them in the 
event of flood los se s~ fo rty percent cited their insurance 
companies. The responses to this question were extremely 
varied and included such a gencies as the Re d Cross, the Sal-
vation Army ) the Small Business Administration , Housing and 
Urban Development, and the Mennonite Church. 
16. What is th~ost important thing to you, ·in get-
ting along in the world? 
The majority of r espons es t o this question focused upon the . 
importance of love, understanding, cooperation, and conununi-
cation with one' s fellow man . 
17. When a flood comes, what do you do? 
Seventy-eight percen of the r espondents stated that they 
would evacua te their homes in response to flooding. Fifty-
eight percent of the sample would also attempt to protect 
their belongings. Over one - half said they would pray. 
18. If a warning were t o be given that a flood could 
occur during the coming year, would you do any-
thing differently? 
When respondents were asked whether they would do an ything 
differently if ano ther flood were to occur, the largest per-
centage (thirty-s ix percent) said they would do nothing 
differently. However , n e arly one-fourth (twenty-four per-
cent) said they would move from their homes to another 
location. 
19. Who or what is to blame for the fl ooding in the 
Rapid City a rea? 
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Forty-eight percent of the respondents felt that flooding 
was an act of God o r nature~ thirty-two percent blamed 
planners and developers · for improper zoning and/or placement 
of ~omes ; and eighteen percent cited the work of the Army 
Corps of Engineers, v7ho, through flooding design, had ' caused 
the -floodin g in Rap id City. Fourteen percent felt that the 
1972 flood was due to cloud-seeding experiments in the Black 
Hills area which were being conducted by the South Dakota 
Department of Natural Resources Development at the time of 
the excessive rainfall. 
20. What step s should be taken· to avoid flooding in 
the Rapid City area iri the future? 
When respondents were asked what steps should be taken to 
avoid future flooding in t he Rapid City area, thirty-eight 
percent said that they felt most appropriate steps had al-
ready been taken and many cited the Housing and Urban Devel-
opment plan for the Rapid City floodplain. However, thirty-
six percent said that more dams and dikes were nee ded along 
with better floodway design. 
The occupants of the Rapid City flood fringe who were 
interviewed in this survey were extremely cooperative and 
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were interested i n the outcome of the research. Many 
asked the author about proper evacuation procedures and 
safety methods . There was a ~alth of information pertain-
ing to the respon den t s' actual survival experiences during 
the 1972 flood whi ch would comprise a large history in and 
of itself. 
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Fig. 4-1. Typical Thvelling in Rapid Canyon (Study 
area "A"). 
Fig. 4-2. Land Use on Rapid Creek Adjacent to State 
Fish Hatchery. 
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Fig. 4-4. Canyon Lake Dam. 
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Fig. 4-5. Study area "B." 
Fig. 4-6. Typical Land Use along Jackson Boulevard. 
Fig. 4-7. Jackson Boulevard. Study area "C" can 
be seen in the background. 
Fig. 4-8. Protective Dike near Janet Street in study 
area "C.'' 
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Fig. 4-9. Municipal Waterworks. Note protective 
dike in background. 
Fig. 4-10. Baken Park shopping area. West Regional 
Hospital at extreme left. 
Fig. 4-11. Study area "D." 
Fig. 4-12. Land adjacent to study area "E," site of 
former trailer court. 
5.7 
ENDNOTES 
1Gi lbert F. White, Natural Hazards-Local/National/ 
Global, (Oxford University Press, 1974), pp. 6-9. (This 
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is the source of the original IGU Commission questionnaire. 
The questionnaire used at Rapid City appears as Appendix B.) 
CHAPTER V 
CONCLUSION 
Flood Zone Occupanc·e 
The analysis of floo d z·one occupance ·and flood hazard 
adjustment in Rap id City . i dentified a number -of needs and 
inconsis tencies within tha~ population. Clearly one-half 
of the re spondents stated th.at f'looding had been, and would 
continue to be, a problem in the Rapid City floodplain. 
Nearly seventy- f ive percent of those individuals inter-
viewed believed that they would sustain damage to the con-
tents o f their homes, and f ifty percent fore .... saw actual 
structural dama ge to their h ome s occurring in the future. 
However, l e ss than one-half of t he sample said that they 
would consider moving to a less f lood-prone area and thought 
that they would con tinue to live in their present locations 
indefinitely. 
Peop le live and work in Rap id City because of the 
natural beauty of the Black Hil ls, its climate, and because 
of the recreational opportunities that accompany these fac -
tors. People who live in the flood-fringe area of t h e 
Rapid Ci ty f l o o dplain do so b eca use, in addition to regional 
factors, t hese r emaining floodplain dwellings lie in closest 
proximity t o the shopping areas, p ublic recreation facili-
Flood Da:mage, Jun~- 9-10, ~2. Chicago and Northwestern 
spur to the Black Hills Meat Packing Plant in Rapid City. 
SOURCE : U. S. Department of Agriculture/Soil Conservation Service ~ 0 
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ties, schools, and work places of Rapid City. 
Overwhelmingly , the s urvey participant s felt that the 
execution of the flo(' .:ing desi~ changes by the Army Corps 
of Engineers would a1·~0·~,.:·Juat future flood damage in Rapid 
City. A glaring ex~··.,·. ; Jc to this perception is held by 
the res idents of ar~·. ·· ~~ (Nap 3-7). 
Respondents .!..r · :.~ c:~ca stated that they thought 
they were potentia i . ·~c.: .. ·~ ·ilS f a bad floodway design. They 
mentioned the cons t t 1-:'l ~i rJf) c f a protective dike built by 
the Corps of Enginr-~· ·< • L~:~··v;een area C and Rapid Creek. 
According to the r~. · 3.-:.:~ ~ r~ , the flood waters that inundated 
their areas had 01'' :).: tttei from waters moving from the south, 
across Jackson B ·~~ ·. :.I T'':...<; ·.nto area C. They expre ssed con-
cern that if simi .1 ._, r - i 1 'i..Jt.TOS tances occurred in a future 
flood, their are a . l t d h~cOC! e inundated by waters held by 
the dike. Others c .. d{!L't:··~ i--~~ hat more dams should be built 
to break the flow of ~-~' ~ te:r bet een Pactola Dam and Canyon 
Lake Dam. 
L-~~~~-!29i~~ 
The occupants of the Rapid City floodplain cited a 
variety of adjustments to flooding and flood hazard. The 
most frequently mentio ed adjustments dealt 'tvith the means 
by which floo dplain dwellers could actually survive a flood. 
Nearly one-half of the respondents said that they would 
attempt to swim or hold on to a floating object as a means 
--
Fig. 5-2 . Flood Damage , June 9-10, 1972. The Pennington County 
ASCS Office. Curtain shows high water mark. 
SOURCE : U. S. Department of Agriculture/Soil Conservation Service ~ {\.) 
of survival. All these procedures have the potential of 
saving one's life in the event of a flood. However, some 
residents were uncertain where they might find safe refuge. 
If evacuation were n eces s ary, steps should be taken to in-
form the flood-fringe res idents as to where they could 
reach safety in areas adjacent to the flood fringe. 
None of the respond~nts indicated they would expend 
any money or effort toward ·- "flood proofing" via structural 
changes to their dwellings. In the survey results, over 
one-hal£ of the r espondents indicated that they rely upon 
radio and television news to warn them of an impending 
flood hazard. A quarter of the survey group was aware of, 
and depended upon , the sirens of the Flash Flood Warning 
System that was developed by the National Weather Service 
along Rapid Creek. Only one respondent indicated a reli-
ance upon the police and fire department to warn of impen-
ding floods. Many respondents stated that police and 
firemen had told them to evacuate their homes so freG uently 
that they now ignored t heir warnings. It is sufficient to 
say that disaster warnings of any nature must be given only 
when needed. This is analogous to the "little boy who 
cried wolf." 
It is advantageous to acknowledge these various atti-
tudes toward flood hazard warning. Emphasis should be 
placed upon radio and television communications in warning 
Rapid City floodplain occupants. 
I 
Fig. 5-3. Flood Damage, June 9-10, 1972. West side of West Boule-
vard. Buildings and trailer houses lodged against the 
west edge of West Boulevard near Rapid Creek. 
SOURCE : U. S. Department of Agriculture/Soil Conservation Service 
0\ 
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Although the formal interviews revealed a good deal 
of information , many informal comments provided by the re-
spondents showed a pronounced need for education of the 
general populace as to ;he f unction and meaning of the Flash 
Flood Warning Systet? ;;;n_"l of proper evacuation and safety 
techniques in the v~r" nf fu~ure flooding. 
I would sug -~~:r ti • .;;1t an educational program be developed, 
making maximum u•~r:.: -~f radio and television media. This could 
easily be accomp i l-;.-, ~~; il the form of short spot broadcasts 
during preaks in ~. 1'1 J ~:.1 .1 c events, news casts, and other pro-
grarmning. Since .,r.,"·.,~ that would most probably be 
affected by floo d 1~ arpear to be those surveyed, individual 
conununi ty meeting t ;"Juld be organized by the Office of 
Emergency and Disa. t~~ ~ .rvices to educate those residents 
in the proper act i >L r...:1 b -' taken in the event of a flood 
warning. 
It is the authoi 1 s d sire tha t the information provided 
herein serve to warn b th the citizens and officials of 
Rapid City of the urgent need for improved communication 
and understanding in the area of floo d hazard perception 
and adjustment. 
l 
Fig. 5-4. Flood Damage, June 9-10, 1972. Bridge with debris build-
up near Fifth Street and St. Louis. 
SOURCE: U. S. Department of Agriculture/Soil Conservation Service 
~ 
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FLOOD HAZARD SURVEY 
Interview Situation: Alone ---- Group · ----
Farm: -------- Flood Hazard Experience: ----
No Flood Hazard Experience: -----Non-farm: 
Severity of Hazard: High ----
Medium Low ----- -----
Location: 
----~ 
Number of Respondents: ----- Sex of Respondent: ----
Years of Forman Education: . Age : ---- -----------------
Occupation : --
A. Self-employed/Wage-earner (Circle one) 
B. Is your source of income affected by flood? 
Tenure of Land or Home: 
Owner -----Renter 
Shifting Communal _____ __ 
---~~ Laborer __ _,...._ 
Number/Age/Sex of Persons in Household: 
Over 21 Male Female 
16-21 
0-15 
Total 
Estimated Income: High Medium Low 
1. What are the principal disadvantages of living in this 
building? 
2. Advan tages? 
Particular Hazards Mentioned: ______________________________ _ 
2. ~~at are the principal disadvantages of living in the 
Rapid City area? 
Advantages? 
Particular Hazards Mentioned: 
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------------------------------
3. Do you foresee any problems with flooding in your area? 
4. Is it possible for you .t o obtain flood insurance? 
Yes No --- ---
5. If a flood were to occur here, upon whom or what would 
you depend to warn you o f this hazard? 
6 . Sentence Completion 
I am going to read you the beginnings of some sentences. 
I would like you to comp lete each sentence with whateve~ 
comes to mind. There are no right or wrong answers. 
Just say whatever comes t o mind. 
A. If a flood were i~nent and immediate, I would ... 
B. If a flood were coming, the first emot i on I would 
feel is ... 
C. If I were caught in a fl ood , the first t hing I would do 
is ... 
D. As far as my life is concerned , God .. . 
E. I believe that luck ... 
F. As far as the future is concerned , I ... 
G. The emotions I would feel if I were going through a 
flood would be ... 
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H. In the event of a flo od, the people I fee·l some responsi-
bility for are ... 
I. When a flood is over, I .... 
J. When a communi ty experiences a flood situation, the mood 
of its people is... · 
7. If this area were flooded, in what way do you believe it 
would affect your household? Would it affect your: 
a. Structure Property __ _ Other ---Contents --- Activity _____ _ (Specify) , 
( Sp_e_c..,..i~f-y ...... )-
Little or no affect ------
b. Would the damage s be considered: (Read categories) 
Total (80-100%) Slight (1-21%) 
Substantial (21-79%) Non-existent (~0~%~)-----
c. What would be damaged? 
Farm: House/Buildings_·_ 
Crops 
Livestock 
People 
Other 
Non-farm: Workplace 
House --
Community--
People --
Other --
8. How many times have floods occurred in the Rapid City 
area in the years since you were born? times. 
9. What was the worst year for floods in your lifetime? ___ _ 
10. What was the last year that there was a flood problem in 
the Rapid City area? 
11. Do you think a flood will occur in your lifetime? 
Yes ---- No ---- If yes, when? 
____ y.ears. 
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12. Are there other places with fewer flood problems) where 
you could earn as good a living? 
Yes No Don't know ----
13 . How many years have you 1ived here? ____ years. 
14 . When you want to talk over an i~ortant community prob-
lem, with whom do you speak? -----------------------------
15. If you have losses after a flood occurs, to whom can you 
go for help in recovering those losses? 
16. ~Vhat is the most impor.tant thing to you, in getting 
~long in the world?--------------------~------------------
17. When a flood comes, what do you do? 
When asked 
Al Nothing ____ _ 
A2 Pray ---A3 Evacuate 
Yes No ---
A4 Structur-a~l~Ch~ange ----AS Protect Belongings ----A6 Flood Insurance 
A7 Other (List) ------
18 . If a warning were to be given that a flood could occur 
during the coming year, would you do anything 
differently? 
19. Who or what is to blame for the flooding in the Rapid 
City area? 
20. What steps shou~d be taken to avoid flooding in the Rapid 
City area in the future? 
Atwood, Wallace. 
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